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Green tea has been shown in individual studies to be effective in reducing plaque and 
against gingivitis. Therefore, the aim of this study was to to systematically review 
available literature on green tea catechin. 
The systematic literature search was performed using electronic databases in CINAHL, 
Cochrane Library, MEDLINE, PubMed and Scopus until January 2017. The PRISMA 
criteria were applied and a research question was posed according to PICO: “In 
patients with gingivitis (population), what is the effect of green tea catechins-containing 
mouthwash (intervention and comparison) on plaque accumulation and gingival 
inflammation (outcome)?” Out of 187 titles identified by the search strategy, five were 
suitable for meta-analyses. These five studies were undertaken on a predominately 
Asian population. Plaque (PI) and Gingival Index (GI) were compared at endpoint and 
with respect to the change throughout the study (baseline-endpoint). The results from 
the meta-analysis indicated that green tea and chlorhexidine (CHX) resulted in lower 
PI compared to placebo while there was no significant difference between CHX and 
green tea, either at endpoint or over time. In addition, there was little evidence of side 
effects with green tea mouthwash. 
Green tea mouthwash may be a viable alternative to CHX, especially for long-term 
use. However, due to the very heterogeneous data and the risk of bias, this evidence 
should be interpreted with caution. Further clinically controlled studies with a longer 
observation period are required. 
 
 
1. Introduction  
 
To prevent gingivitis, both mechanical plaque removal and chemical plaque control 
may be recommended. In particular, chemotherapeutics have the potential to inhibit 
plaque growth and reduce gingivitis (Supranoto et al., 2015). Due to a lack of 
compliance and manual dexterity a significant number of people do not achieve 
sufficient mechanical plaque removal and in turn benefit from adjunctive chemical 
usage (Axelsson and Lindhe, 1987; Baker, 1993; Christie et al., 1998). 
Therapeutic mouthwashes contains active ingredients that help control bad breath, 
plaque and gingivitis. Some of the most common therapeutic ingredients in mouthwash 
products are essential oils (EOs), cetyl pyridinium chloride (CPC) and chlorhexidine 
(CHX) (Araujo et al., 2015; Van der Weijden et al., 2015).  
The anti-inflammatory effect of EO is based on its antioxidant activity, which has been 
shown to reduce plaque and gingival inflammation through plaque penetration (Haas 
et al., 2016; Ouhayoun, 2003; Van der Weijden et al., 2015). However, caution should 
be exercised when using alcohol-based mouthwashes since their use may cause pain 
and/or burning and may affect the connective tissue in the oral cavity (Poggi et al., 
2003).  
The cationic quaternary ammonium compound of CPC interacts with the cell 
membrane of bacteria, interrupting cell metabolism and inhibiting cell growth, followed 
by cell death as a consequence (Van der Weijden et al., 2015 ).  
Of the chemical plaque control agents, CHX is the gold standard for the prevention of 
dental plaque (Axelsson and Lindhe, 1987; Van der Weijden et al., 2015). Years of 
documented research have demonstrated that chlorhexidine digluconate may prevent 
and control plaque formation, thereby inhibiting and reducing the development of 
gingivitis (Gunsolley, 2010; Loe, 1967). However, there are reports of side effects such 
as discoloration of the teeth, restorations and the tongue; increased formation of 
supragingival calculus and impairment of taste sensation. Occasionally, mucous 
membrane irritation and desquamation of the oral tissues have also been associated 
with the use of CHX, especially with prolonged use (Van der Weijden et al., 2015).  
Based on the reported side effects, alternative ingredients such as herbs or 
probiotics have gained in popularity and are the focus of attention in many research 
projects (Anand et al., 2015; Haffajee et al., 2008; Jockel-Schneider et al., 2016; 
Martin-Cabezas et al., 2016; Oliveira et al., 2017; Schlagenhauf et al., 2016). The 
search for alternative products and natural phytochemicals isolated from plants as 
used in herbal medicines is considered a good alternative to synthetic chemicals 
(Prabu et al., 2006). Especially for prolonged use and routine application, organic 
agents are desired as an alternative. 
Among these natural phytochemicals, the health benefits of green tea- 
catechins from the leaves of the plant Camellia sinensis have been shown to be 
beneficial in the treatment of a variety of diseases in Western medicine (Chacko et al., 
2010; Khan and Mukhtar, 2007; McKay and Blumberg, 2002). The polyphenols in 
green tea have been found to contain bioactive ingredients with antioxidant properties 
that are useful in the treatment of chronic diseases (Khan and Mukhtar, 2007). The 
chemical composition of green tea polyphenols includes flavonols, flavandiole and 
phenolic acids. Most of the polyphenols are flavonols, also known as catechins 
(Chacko et al., 2010).These potent antioxidant catechins are epicatechin gallate 
(ECG), epicatechin (EC), epigallocatechin (EGC) and epigallocatechin-3-gallate 
(EGCG). EGCG has proven to be the most active catechin in green tea (Arab et al., 
2011). The antioxidant, antimutagenic, anti-inflammatory, antiviral and antibacterial 
effect against gram positive bacteria of polyphenols are responsible for their health 
promoting effect (Chan et al., 2011; Hambire et al., 2015). Some studies have shown 
that polyphenols are able to inhibit the growth and adhesion of oral pathogens 
(Lombardo Bedran et al., 2014; Venkateswara et al., 2011). 
         However, little is known about the effect of green tea (as compared to CHX) in 
the treatment of gingivitis. Therefore, the purpose of this systematic review is to answer 
the following PICO question: In patients with gingivitis does mouthwash containing 
green tea catechins have an effect on plaque accumulation and gingival inflammation?  
 
2. Methods  
The review considered the PRISMA checklist (Moher et al., 2015) and the focused 
question applied the criteria of the PICO method (Miller and Forrest).  
 
2.1. Literature search strategy and study selection 
The following electronic databases were reviewed up to January 2017: CINAHL, 
Cochrane Library, MEDLINE, PubMed and Scopus. The search was limited to human 
subjects, clinical trails, English and German language. 
The following search terms were used (Appendix 1):  
Population: “periodontal“ OR “parodontal“ AND “disease“ OR “loss” OR “pocket” OR 
“pockets” OR “abscess” OR “pericementitis” OR “periodontoses” OR “periodontosis” 
OR “attachment” AND “loss” OR “clinical” OR “periodontal” OR “parodontal” AND 
“attachment” 
Intervention: “camellia“ AND “chinensis“ OR “sinensis“ OR "green tea" OR 
“epigallocatechin“ OR “gallate“ OR "gallic acid" OR “Veregen” OR “Exolise” 
Two reviewers (SST and YvW) performed the primary search independently and 
screened the titles and abstracts for inclusion. The same reviewers selected the full 
manuscript of those studies meeting the inclusion criteria. Any disagreement was 
resolved by discussion with a third reviewer (SE).  
2.2. Inclusion and exclusion criteria 
Inclusion criteria for the present study was conform to PICO criteria (Miller and 
Forrest). Abstracts were considered if the following inclusion criteria were fulfilled.  
Population: patients with gingivitis and good general health. 
Intervention: the use of green tea extract in mouthwash. 
Comparison: the control group contained either chlorhexidine gluconate or saline.  
Outcome: plaque and gingival index (Loe, 1967; Loe and Silness, 1963) were 
recorded at the baseline and at the end of the trial. 
Study design: randomized controlled clinical trials (RCT) or controlled clinical trails 
(CCT) with a minimum intervention time of 2 weeks with green tea mouthwash. 
Studies were excluded for the following reasons: animal studies, in vitro studies, case 
reports, commentaries, only green tea and not a green tea extract was used, the study 
population suffered under a systemic disease (for example diabetes) (Appendix 2). 
 
2.3. Outcome measures 
The primary outcome measure to assess the efficacy of mouth rinse was the reduction 
of PI and GI after the use of either a green tea or CHX / saline mouth rinse. 
 
2.4. Data extraction 
The following data for each study were extracted: number of subjects, chemical 
composition of the green tea extract (test), chemical composition of the control rinse 
(placebo or CHX), study period, PI at baseline and study end and GI at baseline and 
study end.  
 
2.5. Data analysis and synthesis 
To compare and summarize the studies, data were extracted to calculate and analyze 
mean and standard deviation (SD) at baseline and study end with 95% confidence 
intervals (CIs). To compare the PI and GI values of the different studies, two types of 
meta-analysis were performed, analyzing the endpoint and changes over time. Forest 
plots were created to illustrate the effects of the different studies in the meta-analysis. 
The open source software R with the package “metafor” was used for a random effects 
analysis according to the method of DerSimonian and Laird (DerSimonian and Laird, 
1986). The statistical heterogeneity among the studies was assessed using the Q test, 
according to chi-square statistics and the I2 index (I2 = 25%: low; I2 = 50%: moderate; 
I2 = 75%: high heterogeneity). The statistical significance was defined as a p-value < 
0.05.  
2.6. Assessment of risk of bias  
The studies of interest were evaluated for quality and risk of bias with a modified 
version of the Cochrane Collaboration‘s Tool (Graziani et al., 2012) (Appendix 2).  
 
3. Results 
3.1. Study selection 
Initially, 187 studies were identified by electronic data search. Once the titles and 
abstracts were screened sixteen potentially relevant studies were subject to full text 
assessment. In the end, six studies fulfilled the inclusion criteria for the systematic 
review (Hambire et al., 2015; Priya et al., 2015; Radafshar et al., 2017; 
Rassameemasmaung et al., 2013; Sarin et al., 2015). The reasons for excluding the 
remaining studies are reported in Appendix 3. Due to missing information and the 
presentation of PI and GI values only, the study of Jenabian and colleagues (Jenabian 
et al., 2012) was also excluded. Finally, five studies (Hambire et al., 2015; Priya et al., 
2015; Radafshar et al., 2017; Rassameemasmaung et al., 2013; Sarin et al., 2015) 
were included for meta-analysis. An outline of the selection process is provided as in 
a flow-chart in Figure 1.  
 
3.2. Description of characteristics and results 
The methodological characteristics of the selected studies are depicted in Table 1. The 
study characteristics, relevant for the specific research question, are described as 
follows:  
Population: The studies included were performed in India (Hambire et al., 2015; Priya 
et al., 2015; Sarin et al., 2015), Thailand (Rassameemasmaung et al., 2013) and Iran 
(Radafshar et al., 2017). The study by Hambire et al. (Hambire et al., 2015) 
investigated only children (9-14y old). All remaining studies defined the age range 
between 18-60 years. All studies included patients with gingivitis but no further 
“periodontal disease reported”. Overall, a total of 300 subjects were evaluated in the 
meta-analysis. In detail 110 subjects participated in the study designed to receive 
saline as a negative control and 170 subjects were enrolled in the study distributing 
CHX in the control group. 
Intervention/Comparison: Four (Hambire et al., 2015; Priya et al., 2015; Radafshar 
et al., 2017; Sarin et al., 2015) out of the five studies prepared a green tea solution by 
fragmenting dry leaves of Camellia sinensis. The final concentration was between 0.5-
2% of green tea extract. Rassameemasmaung et al. (Rassameemasmaung et al., 
2013) described a green tea extract containing more than 80% total catechins. Three 
studies (Hambire et al., 2015; Priya et al., 2015; Radafshar et al., 2017) used CHX as 
a (positive) control, whereas two studies (Rassameemasmaung et al., 2013; Sarin et 
al., 2015) chose to use normal saline or placebo for comparison. In four studies 
(Hambire et al., 2015; Radafshar et al., 2017; Sarin et al., 2015), the study population 
was instructed to rinse twice a day with 10 -15ml for at least 60s. Priya and co-workers 
(Priya et al., 2015) mentioned the administration of verbal and written oral hygiene 
instructions but no rinse protocol was described. All patients were advised to follow 
their routine oral home care, using their usual toothbrush and toothpaste. Only 
participants from the study by Prjya et al. (Priya et al., 2015) were advised to use the 
modified bass technique. Study periods ranged from two to four weeks. 
Outcome: All studies recorded PI (Loe, 1967) and GI (Loe and Silness, 1963) at 
baseline and at the end of examination. The endpoint for the study by Hambire et al. 
(Hambire et al., 2015) was 15 days, while all the other studies concluded after 28 days. 
Study design: All studies included a control group, which used either CHX (Hambire 
et al., 2015; Priya et al., 2015; Radafshar et al., 2017) or saline (Rassameemasmaung 
et al., 2013; Sarin et al., 2015). Three controlled clinical trails were double blinded 
(Hambire et al., 2015; Radafshar et al., 2017; Rassameemasmaung et al., 2013), one 
triple blinded (Sarin et al., 2015) and one single blinded (Priya et al., 2015). 
 
3.3. Outcome of the intervention on plaque index (PI) and gingival index (GI) 
In the present systematic review, plaque Index (PI) and gingival Index (GI) endpoint 
measurements were compared between test (green tea) and control (CHX or placebo) 
groups. In addition, differences in changes between baseline and endpoint 
measurements for test and control groups were taken. 
 
a) Plaque Index (PI): Test vs. CHX 
Three Studies (Hambire et al., 2015; Priya et al., 2015; Radafshar et al., 2017) 
measured PI after intervention with green tea or CHX mouth rinse (Priya et al., 2015; 
Radafshar et al., 2017). Two of the studies using CHX as a control agent started with 
a higher PI in the control group, except for the study conducted by Hambire et al. 
(Hambire et al., 2015), who showed close to identical values (Table 2a). 
 
b) Plaque Index (PI): Test vs. Placebo 
Two studies (Rassameemasmaung et al., 2013; Sarin et al., 2015) measured mean PI 
after intervention of green tea and placebo mouth rinse. At baseline both the 
intervention group as well as the control group showed similar values in Pl but not at 
endpoint. The test group displayed slightly better values of Pl than the control group 
but not statistically significant (Table 2b). 
 
c) Gingival Index (GI): Test vs. CHX 
Three Studies (Hambire et al., 2015; Priya et al., 2015; Radafshar et al., 2017) 
measured GI after intervention of green tea or CHX mouth rinse (Table 3a). Both the 
test and control group show similar GI values at baseline. 
 
d) Gingival Index (GI): Test vs. Placebo 
Two studies (Rassameemasmaung et al., 2013; Sarin et al., 2015) compared GI 
between the green tea group and the control (saline) group. Both groups started out 
with similar values for GI (Table 3b). Overall, at the end of the interventions little change 
was seen in either the green tea or control group.  
 
e) Meta-analysis PI 
A meta- analysis was conducted to evaluate changes in PI at endpoint and over time. 
Further, a Forest plot was created to illustrate the data referenced in the meta- analysis 
(Table 4a-d). Overall the meta-analysis revealed no statistically significant changes 
between the test and CHX control groups, neither at endpoint nor over time (baseline 
– endpoint). Treatment modalities with a placebo (saline) also did not show any 
statistically significant data. With the exception of the study by Radafshar et al. 
(Radafshar et al., 2017),  the Forest plot did show a tendency in favor of green tea, 
based on the data representing change over time. 
 
f) Meta-analysis GI 
To evaluate changes in GI at endpoint and over time, a second meta-analysis was 
performed (Tables 5 a-d). Data of the meta-analysis showed neither statistically 
significant results in GI values at endpoint nor changes over time. A weak trend in favor 
of green tea could be observed in changes over time (p= 0.47, - 0.03 [-0.13, 0.06]; p= 
0.33, - 0.3 [- 0.94, 0.31]) (Tables 5 c-d). 
 
g) Adverse-effects 
Four Studies (Hambire et al., 2015; Radafshar et al., 2017; Rassameemasmaung et 
al., 2013; Sarin et al., 2015) investigated adverse effects by questionnaire; none were 
reported. Unpleasant or altered taste and one single epithelium desquamation was 
reported by Radafshar and coworkers (Radafshar et al., 2017). Priya and colleagues 
(Priya et al., 2015) reported no statistical significance on tooth- or tongue stain. 
 
4. Discussion 
The present study evaluated the clinical efficacy of green tea containing mouthwash 
and its effect on plaque and gingival inflammation. Rinsing with green tea catechins 
resulted in a similar PI and GI as CHX or Placebo, without the side effects commonly 
experienced with CHX usage. The present systematic review included five randomized 
single and double-blinded controlled trials using green tea catechin containing 
mouthwash. Overall the data showed no statistically significant changes between the 
different mouthwash modalities used. However, the Forest plots illustrated a trend in 
favor of green tea. Hence, green tea mouthwash may be a good alternative to CHX as 
an adjunctive product in daily home care.  
Axelsson and colleagues (Axelsson et al., 2004) have demonstrated that gingivitis can 
be effectively prevented and treated by well-performed mechanical oral hygiene, 
including tooth brushing in combination with interdental cleaning. Whereas mechanical 
means of plaque removal have gained widespread acceptance, it is interesting to 
examine the adjunctive benefits of chemotherapeutic mouthwash (Afennich et al., 
2011). There is evidence that chemical agents can be effective against gingivitis. While 
mechanical plaque removal is considered to be the most effective means of removing 
biofilm from tooth surfaces (Jongsma et al., 2015), chemotherapeutic mouthwashes 
bear consideration for their ease of use, patient acceptance and ability to reach areas 
patients cannot always reach with their toothbrush or where tooth brushing may be 
contraindicated (ie. post-surgical sites). Although there are limitations in the efficacy of 
mouthwashes (e.g. inability to penetrate mature plaque), there is evidence that such 
chemotherapeutic solutions can be effective against gingivitis (Albert-Kiszely et al., 
2007; Prasad et al., 2016; Sharma et al., 2004).  
In today’s Western population, mouthwash is accepted as adjunctive agent for 
prophylaxis and the battle against gingivitis, periodontal disease and caries. An 
increasing level of awareness about oral microbiology and plaque has led to the 
development of specific strategies, utilizing the antimicrobial effects of chemical 
substances (Afennich et al., 2011) Therefore, the requirement of an appropriate mouth 
rinse is that it contains antiseptic, antiplaque and anti-caries properties. In addition, 
mouth rinses with no (or just few minor) side effects are desired (Baker, 1993). 
Chlorhexidine gluconate is considered the gold standard of antimicrobial mouthwash 
for the prevention of dental plaque formation (Axelsson and Lindhe, 1987). Compared 
to other antiseptics, CHX has been shown to be the most effective (Gjermo et al., 
1970). The ability of CHX to reduce plaque formation and gingival inflammation was 
demonstrated in several systematic reviews (Gunsolley, 2010; Van Strydonck et al., 
2012), and most recently by Serrano and colleagues (Serrano et al., 2015). Berchier 
et al. considered the clinical relevance of 0,2% versus 0.12% CHX to be negligible 
(Berchier et al., 2010). Rinsing with CHX in addition to oral hygiene procedures results 
in approximately 33% less plaque and 26% less gingivitis as compared to controls 
(Van Strydonck et al., 2012). Gunsolley et al. evaluated 0.12% CHX and achieved a 
mean GI reduction of 28,7% and a mean Pl reduction of up to 40,4% (Gunsolley, 2010). 
However due to the side effects of CHX, it is not recommended to use this agent for a 
prolonged time period (Supranoto et al., 2015; Van der Weijden et al., 2015; Van 
Strydonck et al., 2012). While reversible, local side effects such as staining and taste 
alteration are associated with long-term use of CHX mouth rinse (Supranoto et al., 
2015). All these factors - to a varying degree - adversely affect patient compliance 
(Addy et al., 1995). 
One of the shortcomings of this systematic review is the lack of uniformity in regards 
to the solutions employed in the control groups. Hence, the authors have chosen to 
separate both groups for evaluation of the meta-analysis. Nevertheless, the studies 
still revealed a high level of heterogeneity. The clinical protocol guidelines (ADA 
guidelines) demand statistically significant data in the reduction for both plaque and 
gingivitis. The present meta-analysis could not verify statistically significant data. An 
additional limitation is the short time frame of the studies examined, none of which 
fulfilled the 6-month requirement necessary for the ADA seal of acceptance in 
“Chemotherapeutic Products for Control of Gingivitis”. A 6-month period is required to 
evaluate both the efficacy and safety of chemical agents as well as patients’ 
compliance (https://www.ada.org/en/science-research/ada-seal-of-acceptance/how-
to-earn-the-ada-seal/general-criteria-for-acceptance).  
The studies included in this systematic review advised all participants to follow their 
normal oral hygiene protocol. However as past studies have shown, daily use of a 
toothbrush may both prohibit gingival inflammation from occurring and if present, may 
lead to its reversal as a stand-alone measure (Loe et al., 1965). On this basis, the 
effectiveness of green tea as a mouth rinse agent may not be proven. In addition, all 
participants were very young, in good health, had no systemic diseases and 
predominately encompassed a population from India, Thailand and Iran. Therefore, 
further studies on diverse ethnic groups are recommended. This systematic review can 
be considered as a good beginning point for further reports on this product application. 
In summary, placebo-controlled randomized clinical trials with an expanded 
observation time of at least 6 months are recommended and necessary to determine 




It appears that Green tea may have an antiplaque and anti-gingivitis effect without 
causing side effects. Due to the highly heterogeneous data and the risk of bias, this 
evidence needs to be interpreted with caution. Further placebo controlled clinical trials 
with longer observation periods are needed. 
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Appendix 1: Pubmed search strategy 
 
Step Query Hits 
1 Search (((((((periodontal[tiab] OR parodontal[tiab] OR paradontal[tiab]) 
AND 
(disease[tiab] OR diseases[tiab] OR loss[tiab] OR pocket[tiab] OR 
pockets[tiab] 
OR abscess[tiab] OR abscesses[tiab] OR index[tiab])) OR 
(pericementitides[tiab] 
OR pericementitis[tiab] OR periodontitides[tiab] OR periodontitis[tiab] 
OR 
periodontoses[tiab] OR periodontosis[tiab] OR paradontitis[tiab] OR 
parodontitis[tiab]) OR (attachment[tiab] AND loss[tiab]) OR 
((clinical[tiab] OR 
periodontal[tiab] OR parodontal[tiab] OR paradontal[tiab]) AND 
attachment[tiab])))) AND (((((camellia[tiab] AND (chinensis[tiab] OR 
sinensis[tiab])) OR ("green tea"[tiab] OR epigallocatechin[tiab] OR 
gallate[tiab] 
OR "gallic acid"[tiab] OR Veregen[tiab] OR Exolise[tiab]))))) AND 





2 Search ((inprocess[sb])) OR (publisher[sb] NOT pubstatusnihms NOT 
pubstatuspmcsd NOT pmcbook) 
1077566  
 
3 Search (((((periodontal[tiab] OR parodontal[tiab] OR paradontal[tiab]) 
AND 
(disease[tiab] OR diseases[tiab] OR loss[tiab] OR pocket[tiab] OR 
pockets[tiab] 
OR abscess[tiab] OR abscesses[tiab] OR index[tiab])) OR 
(pericementitides[tiab] 
OR pericementitis[tiab] OR periodontitides[tiab] OR periodontitis[tiab] 
OR 
periodontoses[tiab] OR periodontosis[tiab] OR paradontitis[tiab] OR 
parodontitis[tiab]) OR (attachment[tiab] AND loss[tiab]) OR 
((clinical[tiab] OR 
periodontal[tiab] OR parodontal[tiab] OR paradontal[tiab]) AND 
attachment[tiab])))) AND (((((camellia[tiab] AND (chinensis[tiab] OR 
sinensis[tiab])) OR ("green tea"[tiab] OR epigallocatechin[tiab] OR 
gallate[tiab] 
OR "gallic acid"[tiab] OR Veregen[tiab] OR Exolise[tiab]))) 
57 
4 Search ((((camellia[tiab] AND (chinensis[tiab] OR sinensis[tiab])) OR 
("green tea" 
[tiab] OR epigallocatechin[tiab] OR gallate[tiab] OR "gallic acid"[tiab] 
OR 
Veregen[tiab] OR Exolise[tiab])) 
14095  
 
5 Search (((periodontal[tiab] OR parodontal[tiab] OR paradontal[tiab]) 
AND 
(disease[tiab] OR diseases[tiab] OR loss[tiab] OR pocket[tiab] OR 
pockets[tiab] 
49475 
OR abscess[tiab] OR abscesses[tiab] OR index[tiab])) OR 
(pericementitides[tiab] 
OR pericementitis[tiab] OR periodontitides[tiab] OR periodontitis[tiab] 
OR 
periodontoses[tiab] OR periodontosis[tiab] OR paradontitis[tiab] 
ORparodontitis[tiab]) OR (attachment[tiab] AND loss[tiab]) OR 
((clinical[tiab] OR 
periodontal[tiab] OR parodontal[tiab] OR paradontal[tiab]) AND 
attachment[tiab])) 
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Study design,  
Intervention 
Green tea characteristics, clinical measure-




Priya (2015)  
 
• Ethnicity: Indian 
• 18 to 24 years 
 
• Inclusion criteria: 
    GI≥1 (≥60% of sites) 
    PI≥1  
    PPD ≤3mm 
    no CAL loss 
    good medical health 
 
• Exclusion criteria: 
systemic and/or topical       
     steroidal drugs; NSAR; 
     topical or systemic     
     antibiotic treatment in  
     the last 6 weeks; fixed   
     or removable ortho- 
     dontic device; oral soft  
     tissue pathology; 
     physical or mental 
     handicap; no oral  
     prophylaxis in the last  





• Study design:  
single blinded 
   randomized controlled trial  
• Application: na 
• Quantity: na 
 
 
• Test:  
green tea extract made of fragmented leaves 
(Camellia sinensis; 0,5g extract + 10ml dis-
tilled water), 5% Mouthwash solution 
 
• Control:  
CHX 0,2% 
 
• Clinical measurements:  
baseline, 15d, 28d (endpoint) 
 
• Study period:  
28 d 
 
• Oral prophylaxis/instructions:  
modified bass technique 
 
• PI plaque index (Turesky-Gilmore-Glickman, 
1970) 
• GI gingival Index (Löe and Silness 1963) 
• BI bleeding Index (Ainamo & Bay 
• TS Tongue Index (Caydon 2001) 






• Ethnicity: Iran 
• 18 to 25 years 
 
• Inclusion criteria: 
     GI≥1 
     minimal supragingival    
     calculus on at least 20  
     teeth 
     no clinical signs for  
     periodontitis 
 
• Exclusion criteria: 
     fixed or removable  
     appliances 
     severe dental crowd-  
     ing 
     mouth breathing 
     smoking and systemic   







• Study design:  
double blinded 




rinse twice 15mL per day 
for 60s  





green tea extract made of fragmented leaves 






• Clinical measurements: 
baseline, 28d (endpoint) 
 
• Study period:  
28 d 
 
• Oral prophylaxis/instructions: 
routine oral hygiene 
report of any side effects 
 
• PI plaque index (Turesky-Gilmore-
Glickman, 1970) 
• GI gingival Index (Löe and Silness 1963) 
• GBI gingival bleeding Index 












Study design,  
Intervention 
Green tea characteristics, clinical measure-







• Ethnicity: Indian 
• 9 to 14 years 
 
• Inclusion criteria: 
normal occlusion, ab-





• Exclusion criteria: 
history of antibiotics, 
topical fluorid treat-
ment with 4 week prior 
to baseline, regular 
use of xylitol chewing 











• Application:  
rinse twice a day for 60s 
(no quantitiy) 





green tea leaves with mineral water, steeped, 





Sodium fluoride 0,05% 
 
• Clinical measurements: 
baseline, 14d (endpoint) 
 
• Study period: 14d 
 
• Oral prophylaxis/instructions: 
routine oral hygiene 
at baseline professional oral hygiene with 






PI plaque index (keine Angabe!) 
GI gingival index (keine Angabe!) 
Adverse effects by questionnaire 







• Ethnicity: Thailand 
• 18 to 55 years 
 
• Inclusion criteria: 
patients with gingivitis 
>80% ppb of VSC 
 
• Exclusion criteria: 
systemic complicating 
factors, oral mucosal 
lesions, smoker, den-
ture wearers, antibiotic 





• Study design:  
double blinded 
placebo controlled clinical 
trial 
 
• Application:  
rinse twice with 15mL for 
60s daily 






• Test : 
green tea hydroalcoholic brownie solution, 
contains green tea extract, propylene glycol, 




placebo (hydroalcoholic brownie solution 
of propylene glycol, parabenes, saccharin, 
mint flavor) 
 
• Clinical measurements: 
baseline, 14d, 28d (endpoint) 
 
• Study period:  
28d 
 
• Oral prophylaxis/instructions: 
routine oral hygiene, no other mouthwash, 










• PI plaque index (Silness& Löe 1964) 
• VSC 
• PBI 











Study design,  
Intervention 
Green tea characteristics, clinical measure-






• Ethnicity: India 
• 18 to 60 years 
 
• Inclusion criteria: 
>20 natural teeth, 
mean PI of at least 1.5, 
mean GI of at least 
1.0, no periodontal 
treatment for the last 3 
month 
 













• Study design: 
Triple-blinded, randomized 
controlled clinical trial 
 
• Application:  




• Test : 
extract of leaves of Camellia sinensis, dried, 
crushed, brewed to attain required formulation 
(2%) of green tea mounthrinse 
 
• Control group: 
placebo (destilled water coloured and lacked 
odor to match green tea mouthrinse) 
 
• Clinical measurements: 
baseline, 28d (endpoint) 
 
• Study period:  
28d 
 





• PI plaque index (Turesky-Gilmore-Glickman, 
1970)) 
• GI gingival Index (Loe and Silness 1963) 
• adverse effects by questionnaire, no adverse 
effects such as irritation, burning sensation, 




Table 2a: Results of plaque index / test vs. CHX  
 
Reference  








Intergroup    
Δ PITest 
Intergroup    
Δ PIControl 
Priya BM (2015) 2.20 ± 0.40 1.20± 0.30 2.19 ± 0.30 1.30 ± 0.20 1.00 ± 0.5 0.89 ± 0.36 
Radafshar (2017) 1.61 ± 0.29 1.26 ± 0.23 1.72 ± 0.38 1.25 ± 0.27 0.35 ± 0.37 0.47 ± 0.47 
Hambire (2015) 1.52 ± 0.04 0.56 ± 0.40 1.52 ± 0.05 0.64 ± 0.46 0.96 ± 0.40 0.88 ± 0.46 
 
 
Table 2b: Results of plaque index / test vs. placebo 
 
Reference  








Intergroup    
Δ PITest 




1.29 ± 0.30 0.97± 0.24 1.17± 0.27 1.02 ± 0.25 0.32 ± 0.38 0.15 ± 0.36 
Sarin (2015) 3.43 ± 0.99 1.77 ± 0.57 3.59 ± 1.01 3.46 ± 1.00 1.66 ± 1.14 0.13 ± 1.42 
 
 
Table 3a: Results of gingiva index/ test vs. CHX 
 
Reference  








Intergroup     
Δ GITest 
Intergroup     
Δ GIControl 
Priya BM (2015) 2.01 ± 0.40 1.43 ± 0.40 2.06 ± 0.10 1.53 ± 0.20 0.58 ± 0.57 0.53 ± 0.22 
Radafshar (2017) 1.47 ± 0.14 1.16 ± 0.11 1.41 ± 0.10 1.14 ± 0.09 0.31 ± 0.18 0.30 ± 0.13 
Hambire (2015) 2.34 ± 0.65 1.10 ± 0.50 2.68 ± 1.00 1.17 ± 0.45 1.24 ± 0.82 1.51 ± 1.09 
 
Table 3b: Results of gingiva index/ test vs. placebo 
 
Reference  








Intergroup     
Δ GITest 




0.84 ± 0.24 0.76± 0.25 0.82 ± 0.35 0.73 ± 0.29 0.08 ± 0.35 0.09 ± 0.45 
Sarin (2015) 1.50 ± 0.34 0.82 ± 0.24 1.47 ± 0.30 1.42 ± 0.35 0.68 ± 0.42 0.05 ± 46 
 













Mean difference Δ PIControl - Δ PITest ,   p- value             95 % CI 
Priya (2015)   1.20± 0.30 1.30 ± 0.20 30 28    0.10 [-0.08, 0.28] 
Radafshar 
(2017) 
1.26 ± 0.23 1.25 ± 0.27 40 28 
 
 -0.01 [-0.17, 0.15] 
Hambire 
(2015) 
0.56 ± 0.40 0.64 ± 0.46 40 14  
 
  0.08 [-0.19, 0.35] 
  
                                                                                                              RE Model                                                       0.43          0.04 [-0.06, 0.15] 
 
   Heterogeneity t2 = 0, SE = 0.0099 , t = 0 , I2 = 0%, H2 = 1.00 



















   
 















Mean difference Δ PIControl - Δ PITest,    p- value               95 % CI 
Priya (2015) 1.00 ± 0.10 0.89 ± 0.10 30 28    -0.11 [-0.42, 0.20] 
Radafshar 
(2017) 







 0.12 [-0.14, 0.38] 
Hambire 
(2015) 







   -0.08 [-0.35, 0.19] 
 
                                                                                                              RE Model                                                        0.88       -0.01 [-0.17, 0.15] 
 
    Heterogeneity t2 = 0, SE = 0.0203 , t = 0 , I2 = 0%, H2 = 1.00 


































Mean difference Δ PITest - Δ PIControl,      p- value             95 % CI 
Rassamee
masmaung 
(2015)   
0.97± 0.24 1.02 ± 0.25 60 28  
 
0.05 [-0.07, 0.17] 
Sarin 
(2015) 
1.77 ± 0.57 3.46 ± 1.00 110 28 
  
 
 1.69 [ 1.39, 1.99] 
 
                                                                                                             RE Model                                                           0.29            0.86 [-0.75, 2.47] 
 
 
    Heterogeneity t2 = 1.3308, SE = 1.9018 , t = 1.1536 , I2 = 98.96%, H2 = 95.74 







































Mean difference Δ PITest - Δ PIControl,     p- value             95 % CI 
Rassamee
masmaung 
(2015)   
 
 
0.32 ± 0.06 
 
 
0.15 ± 0.02 




1.66 ± 0.42 
 
0.13 ± 0.01 110 28 
  
 
 -1.53 [-2.01, -1.05] 
                                                                                                              
                                                                                                              RE Model                                                          0.22        -0.83 [-2.16, 0.50] 
 
    Heterogeneity t2 = 0.8899, SE = 1.3079 , t = 0.9433 , I2 = 96.22%, H2 = 26.46 







Table 5a. Meta-analysis GI Test vs, CHX: Endpoint 
 
Author (year of 
publication) 






Mean difference Δ GITest - Δ GIControl,   p- value             95 % CI 
Priya (2015)   1.43 ± 0.40 1.53 ± 0.20 30 28    0.10 [-0.13, 0.33] 
Radafshar (2017) 1.16 ± 0.11 1.14 ± 0.09 40 28   -0.02 [-0.08, 0.04] 
Hambire (2015) 1.10 ± 0.50 1.17 ± 0.45 40 14  
 
  0.07 [-0.22, 0.36] 
 
                                                                                                               RE Model                                                                        0.78       -0.01 [-0.07, 0.05] 
 
   Heterogeneity t2 = 0, SE = 0.0091 , t = 0 , I2 = 0%, H2 = 1.00 






















Table 5b. Meta-analysis GI Test vs, CHX: Change 
 















  Mean difference Δ GITest - Δ GIControl,     p- value                      95 % CI 
Priya (2015)   0.58 ± 0.00 0.53 ± nr 30 28 
 
  -0.05 [-0.36, 0.26] 
Radafshar (2015) 0.31 ± 0.03 0.30 ± 0.01 40 28 
 
 -0.04 [-0.14, 0.06] 
Hambire (2015) 1.24 ± 0.15 1.51 ± 0.55 40 14  
 
  0.27 [-0.33, 0.87] 
 
                                                                                                               RE Model                                   0.47            -0.03 [-0.13, 0.06] 
 
   Heterogeneity t2 = 0, SE = 0.0216 , t = 0 , I2 = 0%, H2 = 1.00 
























Table 5c. Meta-analysis GI Test vs, Placebo: Endpoint 
 
Author (year of 
publication) 






Mean difference Δ GITest - Δ GIControl        p- value                   95 % CI 
 
Rassameemasmaung 
(2015)   
0.76 ± 0.25 0.73 ± 0.29 60 28     -0.03 [-0.17, 0.11] 
 
Sarin (2015) 
0.82 ± 0.24 1.42 ± 0.35 110 28  
        
         0.60 [ 0.49, 0.71] 
  
                                                                                                               RE Model                                                          0.36             0.29 [-0.33, 0.90] 
 
   Heterogeneity t2 = 0.1944, SE = 0.2807 , t = 0.4409 , I2 = 97.94%, H2 = 48.63 
























Table 5d. Meta-analysis GI Test vs, Placebo: Change 
 















  Mean difference Δ GITest - Δ GIControl      p- value                 95 % CI 
Rassameemasmaung 
(2015)   
0.08 ± nr 0.09 ± 0.06 60 28  
   
 0.01 [ -0.19, 0.21] 
Sarin (2015) 0.68 ± 0.10 0.05 ± nr 110 28  
 
 -0.63 [-0.79, -0.47] 
 
                                                                                                                RE Model                                                      0.33          -0.31 [-0.94, 0.31] 
 
   Heterogeneity t2 = 0.1958, SE = 0.2896 , t = 0.4425 , I2 = 95.63%, H2 = 22.88 
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